Introduction
Few college students would argue that college textbooks are under-priced. According to the National Association of College Stores (2008) the average student spends US$702 on textbooks per year. In fact, in the United States students spend 5.5 billion U.S. dollars each year on required textbooks -and this figure only includes purchases made at on-campus bookstores (National Association of College Stores, 2009). With U.S and international college enrollments increasing, the textbook market is likely to further expand.
In this paper we provide an overview of the increasing cost of textbooks. We next discuss electronic textbooks, particularly free ones, as one possible solution to the cost of textbooks. Our focus is on describing Flat World Knowledge, a company that seeks to be a profitable commercial company while giving away free, openly licensed textbooks.
Background
The high costs of textbooks have caused concern for many individuals and families. In the United States, Representative David Wu (D-Oregon), said the House Education Committee "receives more mail from constituents about textbook prices than about any other issue." (Powers, 2006) The U.S. Government Accountability Office (GAO) (2005) reports that "Increasing at an average of sic percent per year, textbook prices nearly tripled from December 1986 to December 2004 Concerns about high textbook costs are not limited to the United States. Publishers have been criticized for producing books that are too long (professors only use a small portion of the text), bundling (forcing students to buy not just the book but other resources that create higher prices and may make the book harder to resell), and for publishing revisions more frequently than needed (GAO, 2005) . Professors have been criticized for assigning expensive textbooks when other alternatives are available. Ayres (2005) points out that in many cases the professors assigning the textbooks are not even aware of the prices of these books.
Students have responded to rising textbook costs in a variety of ways. One popular approach is to buy used books either from bookstores or directly from other students. Some have tried to buy books from international sources where textbooks are often sold at lower prices. Though this works in some cases for some students, the GAO reports that this approach is "unlikely to provide a sustainable source of lower prices because the supply of these textbooks is limited and international prices are subject to change." [2] E-books have been touted as a potential solution to high textbook costs (Butler, 2009; Albanese, 2009 ). An advantage of digital texts is that they "can include videos and simulations" which can help deepen student understanding (Kingsbury and Galloway, 2006) . Rising sales of e-books in general (e.g., Amazon's Kindle) may indicate a growing opportunity for electronic textbooks. On the other hand, e-books come with disadvantages. Digital rights management technologies prevent some e-books from being downloaded or used on multiple computers, and it is difficult or impossible to resell an e-book (Foster, 2005) . In addition, some studies suggest students read printed pages faster than text on a screen; this may lead some students to prefer reading printed text instead of reading from the screen (Mercieca, 2004) .
Towards free e-textbooks
Although several organizations (such as CourseSmart) offer students the opportunity to purchase electronic textbooks, others are making electronic textbooks available for free (Matkin, 2009 In contrast to these non-commercial efforts, another approach to creating changing the textbook market combines free e-textbooks with supporting commercial initiatives. The commercial side of these businesses is important, in that it creates an incentive for the companies to recruit professors to adopt their book. In essence these commercial enterprises follow the classic open source business model, sometimes called the Gillette model (Anderson 2008) , which can be summarized as "give away the razor and sell the blades." This model has been successful for a number of open source businesses. For example, the company Red Hat is centered on Linux, a free operating system. Red Hat derives income by providing support services for customers using the open source software. Another company that uses a similar model is Google. Google gives away free ability to search the Internet, and then leverages this free service to charge organizations to advertise.
Why might an open source business model make sense for e-textbooks? One reason is that the digital version of a textbook is relatively inexpensive to distribute. Once created the digital version is a nonrivalrous resource that can be utilized by many with little marginal cost. If offering a free textbook creates a situation in which the textbook is adopted by large number of faculty, then opportunities to sell products to the users of free textbooks may be significant.
In the United States the two largest commercial providers of free textbooks are Textbook Media and Flat World Knowledge. They both utilize the "freemium" pricing strategy, in which some goods are given away for free, while premium services are available for a price (Anderson, 2008) . Textbook Media offers free (advertisement supported) online textbooks and also offers paid versions (both print and electronic) of the textbook that are not supported by advertisements. As of May 2009, Textbook Media offered 29 free textbooks. Textbook Media uses a reading platform (TMReader TM ) that allows students using the free online version to search and highlight texts; however, its printing functionality is very limited (Textbook Media, n.d.).
Another company that makes free online textbooks a central part of its business plan is Flat World Knowledge (http://www.flatworldknowledge.com/ -full disclosure, David Wiley is the Chief Openness Officer of Flat World Knowledge). Established in 2007, Flat World Knowledge (FWK) is trying to build a sustainable business based on open textbooks. The basic approach of FWK is similar to the traditional publishing process up to the point of publication. The model begins with recognized authors who have established reputations writing textbooks and receiving editorial and design support from FWK. Supplemental materials (like digital flash cards, study guides, PowerPoint presentations, teacher materials, etc.) are also created. Once the book and materials are complete, the book is published online for free public access under a Creative Commons BY-NC-SA license. Alternate formats of the book (like printed and audio versions) and supplemental materials are then made available for purchase.
Three key differences between FWK and Textbook Media are (1) FWK does not rely on online advertisements to support its free books; (2) FWK makes their books available for customization and remixing; and, (3) FWK offers audio versions as well as study aids. In pointing out these differences, we do not intend to imply that the FWK will be more successful than Textbook Media. FWK and Textbook Media are more similar to each other than they are to traditional book publishers. The focus of the present study is not to contrast FWK and Textbook Media. Rather, we will describe the benefits provided by the FWK approach (as described by FWK) and share results from alpha and beta tests of the FWK business model.
Benefits of the Flat World Knowledge approach
FWK believes their model provides a number of benefits to instructors, students and authors.
Benefits to instructors
While FWK will publish new editions of books, older versions of books will not be discontinued. This means that instructors are not forced to change from one edition to another, but can instead change editions on their own timelines. Another benefit to instructors is that the Creative Commons BY-NC-SA license used for the books means that instructors are able to customize textbooks and deliver their own version to their own students (Creative Commons, 2009) . Because the textbooks are licensed in this way professors can modify the textbooks based on the specific, local needs of their students (Bissell, 2009) . FWK makes online authoring tools available in order to simplify the remixing process for faculty.
Benefits to students
FWK believes that students will benefit from their approach in several ways. First, students will be able to access a full-text online version of the textbook for free. Second, FWK makes many different versions available (e.g., printed versions, Adobe PDF versions, and audio versions). This flexibility allows students to choose how to access and use content in ways that are meaningful for them. Third, students can purchase only parts of the textbook (e.g., PDF and audio versions are available for purchase by the chapter). FWK also offers study aids such as diagnostic online quizzes for sale. Students always have the option to buy a book or supplemental material individually, but FWK offers "packages" in which students can purchase a copy of the book and "all you can eat" access to all the supplemental resources at a reduced rate.
Benefits to authors
From a financial perspective, FWK pays its authors a flat royalty rate of 20 percent on sales of all forms of their books (e.g., audio, print) as well as all derivative and supplemental works relating to their textbook (like flashcards and online quizzes). This royalty rate is higher than the industry standard of 15 percent for business and science textbooks. In addition, this arrangement is in contrast to the broader textbook market in which royalty rates can vary significantly across formats and markets.
From a philanthropic perspective, in contrast to the way some textbook authors are perceived as being "bad guys" who try to "make money off poor college students," FWK authors can share with their students what they are doing to make college more affordable. For example, Preston McAfee, lead author of the FWK textbook, Introduction to economic analysis, spoke about his decision to publish with FWK stating, "Flat World has a great business model. One of the things … that I don't like about the current marketplace is that the books are $150 or more … So the commitment to make [textbooks] downloadable for free has several advantages for both the professor and for the students. For the student of course it makes sure that if the book is too expensive, well they will just read it online … for the professor it means that if the bookstore didn't order enough books it's okay the students can read it online until they can actually their physical copy. The importance of free was really driven home to me when I received an e-mail from an Indian student who said that he had studied my book, and that in his opinion it had helped him gain entrance to an MBA program in India, and that he wouldn't have been able to do it without the free material. That was one of the most heartwarming things that I have had in my career." (Flat World Knowledge, n.d.)
Alpha tests
In the spring of 2008 FWK conducted three alpha tests to explore the viability of their proposed business model.
Alpha One -Faculty review of overall business model/approach
One hundred and ten faculty members participated in or viewed a live online presentation in GoToMeeting about FWK's model and completed an online questionnaire [4] . These reviewers were selected because they taught courses at schools in which FWK planned to have products available in the Spring of 2009. They were from 27 states, and covered state colleges and universities, community colleges, private colleges/universities, and for-profit proprietary schools.
In total 95 percent of faculty ranked the FWK approach somewhat or much better than the regular textbook model. In addition, 95 percent of faculty thought that their students would rate the FWK approach somewhat or much better than the regular textbook model. Seventy-nine percent of faculty members said that they would be "likely" or "very likely" to adopt a FWK product, assuming it was of the highest quality. Nearly 93 percent (92.7 percent) of faculty said they would like to review more FWK material, and 48.2 percent of faculty expressed a desire to test FWK materials in their classes. A more complete description of the survey results is available in Appendix A.
Alpha Two -Faculty review of advertising book prototype
Thirty professors who teach Financial Accounting courses were invited to review a prototype of Chapter 1 of FWK's financial accounting book [5] . These participants were selected as a convenience sample of instructors at both community colleges and universities. Fifty-five percent of these professors ranked the prototype FWK chapter as "much better" or "somewhat better" than the materials they were currently using. Forty-five percent said they would be "likely" or "very likely" to adopt a FWK textbook in the future. Additional information on these survey results is available in Appendix B.
Alpha Three -Student review of approach and prototype
Several thousand (1,966) students from over 650 colleges and universities were invited through a Facebook application to review a prototype book and study aids on the FWK Web site and complete a surveys of these resources. Many of these invitations were sent virally from one student to another. Four separate (though similar) surveys were used. When students agreed to participate in the study the Facebook application randomly assigned them to one of the four surveys.
Almost 90 percent (88.3 percent) of students ranked FWK's approach a 7-10 on a scale of 1-10 scale (with 1 being "Hate it" and 10 being "Love it"), compared to 30.1 percent who assigned a 7-10 rating to the traditional textbook approach. Two percent of students ranked FWK's approach a "1-4," compared with 37 percent rankings for the traditional textbook approach.
Beta test
After the alpha tests, FWK initiated a beta test in which six FWK books were used as the primary textbook in 27 classes. These books are Exploring business (http://www.flatworldknowledge.com/printedbook/2146) (http://www.flatworldknowledge.com/printed-book/3312) , and Principles of microeconomics (http://www.flatworldknowledge.com/printed-book/2147). In total, approximately 750 students enrolled in these classes. All of these students had access to the free online version of the textbook and no purchase was required of these students. Of these 750 students, 442 students (59 percent) placed at least one order with FWK, with the average student spending US$28.20.
In total 294 printed textbooks were purchased by students. Thus, approximately 39 percent of students chose to purchase a print copy of the textbook, even though the free online version of the book provided them a means of successfully completing the course without making the purchase. Some of these purchases included not only the textbook but other goods (e.g., audio chapters) that were bundled together with the textbook.
Data from this beta test suggest that in addition to purchasing textbooks, many students are interested in purchasing a variety of course materials, particularly flashcards and audio versions of the text.
Discussion
Taken together, the alpha tests suggest that both faculty members and students have significant interest in a new approach to college textbooks. Both faculty members and students rated FWK's approach to textbooks much more favorably than the traditional approach. Whether these favorable ratings translate into high textbook adoption rates remains to be seen.
The data from the beta test indicate that the majority of students chose to purchase textbook materials even though the textbook was available freely online. These results suggest that FWK could be successful in applying the "freemium" open source business model discussed previously. If a sufficient number of professors adopt FWK textbooks, the FWK business model will be viable over the long term.
Conclusion
Electronic textbooks are a new and potentially exciting development in the textbook industry. Though electronic texts represent less than 10 percent of existing textbook sales (Butler, 2009 ), this market is poised to increase dramatically. From the viewpoint of students and faculty, free online textbooks of acceptable quality may be particularly attractive. Data from the FWK beta test suggest that even when free online textbooks are available many students will still purchase printed versions of the books. Results from the beta test also indicate that students are interested in supplementary products such as flashcards.
Although "free" is an alluring adjective, it is not always a good business model (Anderson, 2008) . As FWK moves forward it may encounter challenges in getting its textbooks adopted, it may struggle to be profitable if a large number of students choose to utilize only the free resources, and may encounter other, unforeseen problems. Nevertheless, FWK demonstrates a business model for developing and releasing open textbooks that initial data indicate appeals to faculty and students, and that may be financially sustainable.
Should FWK -or any other company -build a sustainable business that includes offering free online textbooks, that success will have important implications for the future of the textbook industry. In the future, it may be that textbooks will not represent a substantial portion of the cost of higher education. It is also possible that free digital textbooks with inexpensive printed versions will become mainstream in primary, secondary, and post-secondary education. If free and open textbooks can be financially sustainable the ripple effect throughout the publishing industry and the education community will be large indeed.
